Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 11-123502 
(43)Date of publication of application : 11.05.1999 



(51)Int.CI. 


B22D 11/01 






B22D 17/30 






// B29B 9/06 




(21)Application number : 09-31 1464 


(71)Applicant 


: JAPAN STEEL WORKS LTDrTHE 


(22)Date of filing : 27.10.1 997 


(72)Inventor : 


YAMAGUCHI TAKESHI 






KITAMURA KAZUO 



(54) PRODUCTION OF METALLIC PELLET FOR INJECTION MOLDING 



(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a pellet uneven 
in the shape and the size and having no fear for bridging 
and unstably weighing. 

SOLUTION: A cylinder 1 is heated to a prescribed 
temp, (the temp, for a low m.p. metal to become half- 
melted state) with a heating means 2, and also, an 
insert 3 having a spiral 4 is rotated. The billet of low 
m.p. metal and/or returning material of defective 
molded product, runner, etc. are supplied and the solid 
phase grains 10a is uniformly dispersed to formed as 
the half-melted material 10, which is continuously 
extruded as a strand from the extruding hole 7 of a die 
5. Then, after successively cutting off the extruded 
strand to a prescribed length with a cutting-off means 
8, the cut-off strand is cooled and solidified with 
inactive gas 13 ejecting from a nozzle 9. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Heat and knead the billet and/or return material of a low-melt point point metal with 
heating / kneading equipment, and it is made fritting melt It extrudes continuously as a strand 
from the dice which has at least one extrusion hole in which said fritting melt was prepared by 
said heating / kneading equipment. The manufacture approach of the pellet for metal injection 
molds characterized by carrying out cooling solidification with inert gas after a cutting means 
cuts said extruded strand to predetermined die length serially. 

[Claim 2] Heat and knead the billet and/or the return material, and reinforcement of a low-melt 
point point metal with heating / kneading equipment, and it is made fritting melt. It extrudes 
continuously as a strand from the dice which has at least one extrusion hole in which said 
fritting melt was prepared by said heating / kneading equipment. The manufacture approach of 
the pellet for metal injection molds characterized by carrying out cooling solidification with inert 
gas after a cutting means cuts said extruded strand to predetermined die length serially. 
[Claim 3] A low-melt point point metal is the manufacture approach of the pellet for metal 
injection molds according to claim 1 characterized by being the metal matrix composite which 
made the matrix either the low melting alloys which use aluminum, Mg, Zn, or the Pb(s) as a 
principal component or these low melting alloys. 

[Claim 4] The manufacture approach of claim 1 characterized by being below the liquidus-line 
temperature of a low-melt point point metal, and carrying out temperature control of the 
temperature at the time of the strand extruded by performing temperature control of a dice 
being cut to the range beyond softening initiation temperature thru/or the pellet for metal 
injection molds given in 3 any 1 terms. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the pellet for 

metal injection molds used as a shaping raw material in a metal injection mold. 

[0002] 

[Description of the Prior Art] In the metal injection mold, the chip of the shape of a grain of rice 
whose major axis which carried out the chipping of the return material, such as the ingot and/or 
defect mold goods of a low-melt point point metal, and a runner, mechanically is about 5-6mm 
is used as a shaping raw material. Moreover, in the metal injection mold of the composite 
material which used the low-melt point point metal as the base material, and mixed 
reinforcement in this, the composite ingot which mixed reinforcement, such as a ceramic 
particle, a ceramic whisker, and a metal strengthening staple fiber, in the low-melt point point 
metal is produced, and the chip which carried out the chipping of this composite ingot 
mechanically similarly is used as a shaping raw material. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned Prior art, since 
impalpable powder is generated in the case of a chipping and this impalpable powder adheres to 
a chip front face with static electricity, it is difficult to remove those all in advance, for example, 
in the case of the impalpable powder which is easy to ignite like a Magnesium alloy, there is a 
danger of causing explosive ignition, all over a fusion furnace. Moreover, the chip by which the 
chipping was carried out has [ since the configuration is an indeterminate form, ] the trouble 
that there is a possibility that measuring may become unstable and poor shaping may be 
generated, when it is easy to cause a bridge into the hopper of a metal injection molding 
machine, and bulk density is not fixed and it uses for a screw-type metal injection molding 
machine, since there is variation also in magnitude. 

[0004] Furthermore, since the degree of hardness is high, while causing manufacturing-cost 
quantity in the case of said composite material there being not only many routing counters, but, 
the trouble that variation occurs is in the quality of the mold goods by which reinforcement 
inclined toward the pars-basilaris-ossis-occipitalis side during the coagulation of a composite- 
material ingot, and variation arose in the reinforcement content in a composite-material chip, as 
a result injection molding was carried out. 

[0005] This invention aims at realizing the manufacture approach of the pellet for metal 
injection molds that the pellet for metal injection molds which is made in view of the trouble 
which the above-mentioned Prior art has, has variation neither in a configuration nor magnitude, 
and does not have a possibility that a bridge and measuring instability may arise in a metal 
irjection molding machine can be manufactured. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
manufacture approach of the pellet for metal injection molds of this invention Heat and knead 
the billet and/or return material of a low-melt point point metal with heating / kneading 
equipment, and it is made fritting melt. It extrudes continuously as a strand from the dice which 
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has at least one extrusion hole in which said fritting melt was prepared by said heating / 
kneading equipment. After a cutting means cuts said extruded strand to predetermined die 
length serially, it is characterized by carrying out cooling solidification with inert gas. 
[0007] Moreover, heat and knead the billet and/or the return material, and reinforcement of a 
low-melt point point metal with heating / kneading equipment, and it is made fritting melt It 
extrudes continuously as a strand from the dice which has at least one extrusion hole in which 
said fritting melt was prepared by said heating / kneading equipment. After a cutting means cuts 
said extruded strand to predetermined die length serially, it is characterized by carrying out 
cooling solidification with inert gas. 

[0008] Furthermore, by performing temperature control of a dice, it is below the liquidus-line 
temperature of a low-melt point point metal, and temperature control of the temperature at the 
time of the extruded strand being cut is carried out to the range beyond softening initiation 
temperature. 
[0009] 

[Function] Since it becomes the fritting melt by which it was heated and kneaded within 
heating / kneading equipment, and the solid phase particle was distributed by homogeneity and 
the appearance viscosity falls, the billet and/or return material of a low-melt point point metal 
pass without making the extrusion hole of a dice blockade, and are continuously extruded as a 
strand of a half-melting condition. And since cooling solidification is carried out by inert gas 
after being serially cut by predetermined die length with a cutting means, there is not only no 
possibility that impalpable powder may be generated, but the strand of the extruded half-melting 
condition can manufacture the pellet for metal injection molds with uniform configuration and 
magnitude. 

[0010] Moreover, if it is below the liquidus-line temperature of a low-melt point point metal and 
temperature control of the temperature at the time of the strand extruded by performing 
temperature control of a dice being cut is carried out to the range beyond softening initiation 
temperature, before said strand is cut, what it becomes a drop and falls will be lost, and ideal 
continuation extrusion will become possible. 
[0011] 

[Embodiment of the Invention] First, the manufacture approach of the pellet for metal injection 
molds by the gestalt of the 1st operation shown in drawing 1 is explained. 
[0012] (1) While heating a cylinder 1 with a heating means 2 by which it was prepared by the 
skin, to predetermined temperature (temperature which changes a low-melt point point metal 
into a half-melting condition) The nest 3 which has a spiral 4 is rotated by the rotation driving 
means (un-illustrating), and they are return material (it is hereafter called a "low-melt point 
point metal".), such as the billet and/or defect mold goods of a low-melt point point metal, and 
a runner. It supplies from the feed hopper which was prepared in the cylinder 1 and which is not 
illustrated. 

[0013] (2) The low-melt point point metal supplied to the cylinder 1 by the above (1) It 
progresses being heated and kneaded and melting gradually, while being transported towards the 
pars basilaris ossis occipitalis of a cylinder 1 with the driving force and gravity of a spiral 4. It 
becomes the fritting melt 10 by which solid phase particle 10a was distributed by homogeneity, 
and extrudes continuously as a strand from the dice 5 which has two or more extrusion holes 7 
with which this fritting melt 10 was arranged in the pars basilaris ossis occipitalis of a cylinder 1. 

[0014] In this process, it is agitated by the spiral 4 of the rotating nest 3, and appearance 
viscosity falls by thixotropy nature, and it can pass along the fritting melt 10 easily, without 
blockading the thin extrusion hole 7. 

[0015] In addition, in the case of the composite which distributed reinforcement, such as a 
ceramic particle, a ceramic whisker, and a metal strengthening staple fiber, by using a low-melt 
point point metal as a base material, in order to add the churning operation by the solid phase 
particle, the dispersibility of reinforcement improves. 

[0016] (3) The strand of the half-melting condition extruded by the above (2) With the cutting 
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means 8 which consists of a rotation cutter arranged in the regurgitation side side of a dice 5, it 
is serially cut by predetermined die length and falls into a cooling room 1 1. It deposits serially on 
the band conveyor 14 which cooling solidification was carried out, became the pellet 12 for 
metal injection molds, and was arranged by the lower part part during fall with the inert gas 13 
injected from a nozzle 9, and is conveyed on this band conveyor 14 outside the plane. 
[001 7] With in addition, the temperature controller by which the temperature detection means 
15 which becomes a dice 5 from a thermocouple etc. is established, and the detection 
temperature by this temperature detection means 15 is fed back and which is not illustrated By 
controlling heating or cooling temperature by the temperature control means 6 formed in the 
skin of a dice 5 If it is below the liquidus-line temperature of a low-melt point point metal and 
temperature control of the temperature at the time of the extruded strand being cut is carried 
out to the range beyond softening initiation temperature, before said strand is cut, what it 
becomes a drop and falls will be lost, and ideal continuation extrusion will become possible. 
[0018] Next, the manufacture approach of the pellet for metal injection molds by the gestalt of 
the 2nd operation shown in drawing 2 is explained. 

[0019] (1) While heating to predetermined temperature with a heating means 22 by which the 
fusion furnace 21 was formed by the skin, rotate the agitator 23 which has an impeller 24 by the 
rotation driving means 26, and supply from the feed hopper which does not illustrate return 
material (henceforth a "low-melt point point metal"), such as the billet and/or defect mold 
goods of a low-melt point point metal, and a runner. 

[0020] In addition, the fusion furnace 21 consists of that the detection temperature by the 
temperature detection means 25 which consists of a thermocouple etc. controls whenever 
[ stoving temperature / of the heating means 22 ] by the temperature controller by which a 
feed bag is carried out and which is not illustrated so that it can heat to predetermined 
temperature (temperature which changes a low-melt point point metal into a half-melting 
condition). 

[0021] (2) The low-melt point point metal supplied by the above (1) in the fusion furnace 21 
falls all over a fusion furnace from heating and free passage hole 21a which was agitated, 
became the fritting melt 30 and was prepared in the pars basilaris ossis occipitalis, and is 
introduced into the barrel 40 arranged horizontally. 

[0022] (3) The fritting melt 30 introduced into a barrel 40 by the above (2) While being 
transported with the driving force of the flight 42 of a screw 41 which rotates by the screw 
rotation driving means 43 It is kneaded while being heated with the heat transfer from the 
heating means 44 by which temperature control is carried out with the temperature control 
means (un-illustrating) to which the detection temperature of the temperature detection means 
48 which furthermore consists of a thermocouple etc. is fed back. A solid phase particle serves 
as the fritting melt 30 distributed by homogeneity, and it extrudes as a strand from the dice 45 
which has two or more extrusion holes 47. 

[0023] (4) With the cutting means 28 which consists of a rotation cutter arranged in the 
regurgitation side side of a dice 45, the strand extruded by the above (3) is serially cut by 
predetermined die length, and falls into a cooling room 31. It deposits serially on the band 
conveyor 34 which cooling solidification was carried out, became the pellet 32 for metal 
injection molds, and was arranged by the lower part part during fall with the inert gas 33 
injected from a nozzle 29, and from this band conveyor 34, it is conveyed outside the plane and 
contained by the stowage containers 35, such as a drum. 

[0024] With in addition, the temperature controller (un-illustrating) by which the temperature 
detection means 49 which becomes a dice 45 from a thermocouple etc. is established, and the 
detection temperature by this temperature detection means 49 is fed back By controlling 
heating or cooling temperature by the temperature control means 46 formed in the skin of a 
dice 45 If it is below the liquidus-line temperature of a low-melt point point metal and 
temperature control of the temperature at the time of the extruded strand being cut is carried 
out to the range beyond softening initiation temperature, before said strand is cut, what it 
becomes a drop and falls will be lost, and ideal continuation extrusion will become possible. 
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[0025] A low-melt point point metal can be made into the metal matrix composite which made 
the matrix either the low melting alloys which use aluminum, Mg, Zn, or the Pb(s) as a principal 
component or these low melting alloys in this invention. 

[0026] Said metal matrix composite makes a matrix either of said low melting alloys, and makes 
particles, such as a ceramic and a metal, a whisker, and fiber reinforcement, for example, is a 
carbon fiber strengthening aluminum alloy or Mg alloy, a SiC whisker strengthening aluminum 
alloy or Mg alloy, a SiC particle strengthening aluminum alloy or Mg alloy, and aluminum 203. A 
particle strengthening aluminum alloy or Mg alloy, a SiC fiber strengthening aluminum alloy, or 
Mg alloy is raised. 

[0027] This invention is effective when manufacturing the pellet for metal injection molds which 
consists of composite which distributed reinforcement by using a low-melt point point metal as 
a base material. Moreover, in this case It changes to said low-melt point point metal in the 
gestalt of each above-mentioned implementation. The billet and/or return material of a low- 
melt point point metal, The fusion furnace 21 which shows the reinforcement which consist of a 
ceramic particle, a ceramic whisker, a metal strengthening staple fiber, etc. to the cylinder 
shown in drawing 1 or drawing 2 can be supplied, and the pellet for metal injection molds which 
consists of composite according to the same process as **** can be manufactured. 
[0028] 

[Example] Using the dice which has the extrusion hole which is 32 pieces whose bores are 3mm 
like the manufacture approach of the pellet for metal injection molds by the gestalt of the 1st 
operation shown in drawing 1 mentioned above, Magnesium alloy AZ91D was manufactured with 
the outer diameter of 3mm according to the following process condition, and the Magnesium 
alloy AZ91D pellet with a die length of 5mm was manufactured at 384-piece a rate for /(23.3g). 
[0029] In addition, Ar gas was used as inert gas. 
[0030] 

(Process condition) 

Laying temperature of a cylinder ; Laying temperature of 570-600-degree-C dice ; The 
extrusion rate of the rotational-speed;12rpm strand which is 500-530-degree-C cutting means 
(rotation cutter); when the Magnesium alloy AZ91D pellet obtained a second 1mm /does not 
almost have variation with an outer diameter and die length and carried out trial shaping by the 
metal injection mold, a bridge not only does not generate it, but measuring time amount was 
stabilized very much by it. 
[0031] 

[Effect of the Invention] Since this invention is constituted as above-mentioned, effectiveness 
which is indicated below is done so. 

[0032] The impalpable powder of a low-melt point point metal is not generated at the time of 
manufacture of the pellet for metal injection molds, but there is no danger of the dust explosion 
by this impalpable powder, and it excels in safety. 

[0033] Moreover, since there is almost no variation in the configuration and magnitude of the 
pellet for metal injection molds, bridging in the hopper area of a metal injection molding machine 
does not not only happen, but measuring time amount is stabilized, fluctuation of mold-goods 
weight is lost, and it can reduce a shaping percent defective sharply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the manufacture approach of the pellet for metal 
injection molds by the gestalt of the 1st operation. 

[Drawing 2] It is the explanatory view showing the manufacture approach of the pellet for metal 
injection molds by the gestalt of the 2nd operation. 
[Description of Notations] 

I Cylinder 

2, 22, 44 Heating means 

3 Nest 

4 Spiral 

5 45 Dice 

6 46 Temperature control means 

7 47 Extrusion hole 

8 28 Cutting means 

9 29 Nozzle 

1 0 30 Fritting melt 

I I 31 Cooling room 

12 32 Pellet for metal injection molds 

1 3 33 Inert gas 

1 4 34 Band conveyor 

1 5, 25, 48, 49 Temperature detection means 
35 Stowage Container 

40 Barrel 

41 Screw 

42 Flight 

43 Screw Rotation Driving Means 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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